Enhanced in vitro virus expression using 3-dimensional cell culture spheroids for infection.
The way viruses interact with cultured cells and their surrounding environment is still a matter of debate. From a technical point of view, 2D cell cultures only partially exhibit the morpho-molecular pattern required for viral tropism, not reflecting the complexity of the microenvironment in vivo. Therefore, 3D cell cultures are envisioned as an alternative approach to study viral replication possibly closer to in vivo conditions than 2D, representing the link between traditional cell culture and in vivo models. The use of cellular spheroids is proving to be useful to optimize and overcome constraints related to conventional in vitro systems for viral isolation. In order to create an advanced 3D in vitro isolation system, we compared the classic 2D shell vial system with the spheroid culture method based on the adhesion inhibition technique with pHema. In this study, we evaluated which of the most common viral cell lines used in our laboratory (A-549, 293 T, CaCo2, KB, HUH-7, VERO, and MRC-5) (Fig. 1) could be grown as 3D cultures and all proved to be able to grow as spheroids. Subsequently, we compared the sensitivity and efficiency of isolation of three viral species of medical interest (Adenovirus, CMV, HSV-1) in 2D and 3D cell cultures obtained from the respective susceptible cells. Our results indicate earlier and more sensitive virus isolation than in traditional 2D shell vial system for all three viruses tested, thus confirming how the establishment of 3D culture systems in the virological field is crucial to the improvement and evolution of more accurate and faster virus isolation protocols.